The Queensland Fisheries Service is the instrumentality responsible for administration of fisheries matters within Queensland, Australia. The Fisheries Act provides legislation to protect, conserve, manage and develop the aquatic resources of the State.
The State of Queensland, Australia, comprises the north-eastern corner of the continent, and has its south-eastern border at about longitude 153° East, latitude 28° 10' South and its north-western boundary at about longitude 138° East, latitude 16° 30' South. The Queensland Fisheries Service has the task of establishing the nature, distribution and size of fisheries resources and the responsibility of managing those resources in accordance with community needs.
In the past, fisheries management within Queensland waters was often based on the imposition of restraints upon both commercial and recreational fishermen intended to ensure that the wild fish stocks were exploited at the maximum sustainable yield for the benefit of the community.
In the late 1960's however it was recognized that such regulatory measures contributed nothing towards combating some of the major causes of the diminishing quality of the estuarine environment represented by the loss both of habitat formerly available to marine animals for activities such as feeding, reproducing and obtaining shelter from natural predators and of traditional fishing grounds and recreational areas.
To offset the loss of areas of significant ecological value as a result of uncontrolled waterside development with its associated dredging and reclamation operations, it was necessary to arrive at a method of protecting selected areas from further change. This was achieved by the setting aside by the State legislature of conservation areas under the title of "Fisheries Habitat Reserves". Mar. Res. Indonesia Vol.19, 1977: 7-20 DOI: 10.14203/mri.v19i0.369 Within these reserves total protection is given to both mangroves and other plant life as well as specified marine organisms (anemones, annelid worms, ascidians, echinoderms). Removal, disturbance or destruction of the sea-bed or deposition of filling is prohibited. Matter may not be discharged into a Habitat Reserve which may be deleterious to marine life or which may alter the physical or chemical environment thereof. Normal fishing operations, both commercial and sport, may be carried out by all lawful means.
With the introduction of legislation in the year 1968, criteria were set down for selection of recommended areas. These define suitable areas as being . . . tracts of land comprising large, unfragmented expanses of: (i) marine grass beds; (ii) organically rich mud flats, sand banks or sand bottoms with dense populations of such burrowing biota as yabbies and soldier crabs (Mictyris longicarpus); (iii) well developed mangrove swamps; or (iv) areas with a benthic community exhibiting rare or unusual features.
Concurrently with the establishment of the first Habitat Reserves, there also arose a general recognition that the coastal zone of Queensland and particularly those sections close to the major cities, requires special consideration concerning land-use in the best interest of the community. MCMICHAEL (1972) summarises the problem in respect to New South Wales, our neighbouring State to the south; Queensland, with its longer and more complex coast-line, and its recent development of completely new port and industrial outlets, has also recognised the urgency of the need for coastal management.
The Queensland Government in November 1972 set up environmental protection legislation and a "procedural manual for environmental studies" in Queensland was published. These procedures are currently applied to major development works in the State; the Fisheries Service is an Advisory Body in matters affecting the aquatic environment.
In 1973/74, a review was undertaken of the manner in which fisheries interests could best be served both in providing zoning of fisheries management areas and in an advisory capacity for resource studies and the assessment of the environmental impact of construction work etc. This review extended to the integration with fisheries needs of similar studies carried out in connection with the "Moreton region, non-urban land suitability study", conducted by the Queensland Department of Primary Industries. In this study, MARTIN (1974) established criteria for evaluation of Habitat Suitability for Fauna whilst DURRINGTON (1974) in the same Study, established a Reserve Suitability for Flora rating. DURRINGTON (1974) in surveying vegetation of the Moreton region (south-east Queensland) had included the wetland and mangrove vegetation. These methods only partially met the needs of the Fisheries Service and to enable evaluation of fisheries needs more accurately, the inclusion of additional categories was necessary. Table 1 sets out the criteria established by the Service to arrive at a rating of the value to fisheries of a particular study area, viz. "intrinsic value". The procedure was based on the assessment of habitat areas (principally areas of mangrove, and/or sea-grass) on the assumption that: (i) a method was required to meet the already defined criteria; (ii) short term surveys of dynamic situations on a localised basis eg. fish populations, hydrology, were inadequate for the needs of regional planning; and (iii) salt marsh, mangrove, and sea-grass areas are the most common habitat features capable of simple estimation in Queensland waters. Some 5,000 km 2 of mangroves and 8,000 km 2 of salt marsh and clay-pan occur in the principal estuaries, whilst sea-grass meadows (12,500 ha) are a major component of south-east Queensland's estuaries.
The method provides an evaluation of the areas of mangroves, sea-grass, mud and sand-bank zones as a composite measurement in Category B. Sections E & F include information on substrate use and structural form of vegetation, particularly in relation to mangroves, as a modification of the classification by SPECHT (1970) shown in Table II .
Extensive use is made of remote sensing in arriving at the information in-put for this rating. Landsat imagery, both as colour-composites and as individual sensor bands provides initial analysis of vegetation at a regional and watershed level. For detailed interpretation and location of ground truth data stations, the study area, to an arbitrary width of 3 km above High Water level, is flown at a nominal scale of 1 : 12,000 in normal colour stereophotography, standard format (23 X 23 cm). Additional low-level (200 m) oblique photography is flown by the ground truth team in infra-red false colour and normal colour for interpretation of specific vegetation associations, tidal areas, clay pans, etc. There is a significant saving of time by the use of remote-sensing. The classical approach to estuarine studies, relying solely on ground investigation required approximately 10 times the man-hours for one comparable study area within reasonably difficult terrain (Rhizophora shrub-land). The mapping output is shown in Figure I . With stereophoto coverage at a scale of 1 : 12,000 and familiarization with the study area in the course of obtaining the infra-red false colour photography at 200 m flying height, subsequent field check has shown correct identifi- Mar. Res. Indonesia Vol.19, 1977: 7-20 cation of structural form and species in excess of 90%.
The rating of intrinsic value however does not provide a comparative assessment of either overall regions or of estuarine systems. The rating meets, as was intended, the criteria for selection of Fisheries Habitat Reserves but does not serve any direct purpose in terms of zoning on a regional basis for the needs of coastal management. RATCLIFFE (1971) set down nine criteria for the selection of nature reserves; briefly summarised as extent, naturalness, richness, diversity, fragility, representativeness, research and educational value, recorded history and potential value. Data about fauna are harder to collect; particularly is this so in the case of marine animals. It was therefore decided to adopt the assumption that faunistic richness is related to vegetation structure, ELTON and MILLER (1955) .
A Priority Ranking system was therefore introduced to provide data input on a watershed or estuary basis for ultimate incorporation in regional studies. A "Region" is usually an administrative or statistical division incorporating similar watersheds.
The system currently in use employs the basic category of intrinsic value rating shown in Table I , with additional categories to allow for development of a management strategy on a regional basis.
These categories comprise: 1. Intrinsic value:
The value to fisheries of habitat zones in the study area, in their present state.
Common-ness:
Common-ness within the region of the community, in terms of vegetation, or features or habitat zones of ecological value to fisheries (A measure of the importance and amount of each feature in the present landscape of the region).
Diversity:
The number of community or habitat zones or natural features within a watershed or estuary. 4. Use-value: An indicator of the area's value as measured by present and potential fisheries, recreational, scientific or other aquatic-based use. Use is considered in the context of the conservation of the area for the long-term benefit of the community.
Future human impact:
A rating of the area's security in respect to the maintenance of the existing environment. Table III assembles a comparison of the criteria used by the Service and those proposed by TANS (1974) , GOLDSMITH (1975) and GEHLBACH (1975) in dealing with the ranking of conservation areas. The system incorporates an additive and multiplicative scoring of features in each study area in order of their importance to fisheries, with the lowest score indicating least disturbance hence greatest value for conservation or fisheries use. Point Allocation for each category is set down in Table IV .
When Future Hinterland Use is under consideration a matrix treating each variable as a "plus", ie. (beneficial), "nil", or "minus" (harmful) effect on the aquatic environment is in use (Table V) .
Estuarine Management decisions from a fisheries viewpoint are based on the premise that large scale disturbance of any tidal area of significant value to fisheries is opposed. Multiple use of estuarine areas must comply with the constraints that such use: (i) does not directly destroy or adversely affect areas of significant ecological value; (ii) provides water dependent facilities of community benefit at least loss of habitat; and (iii) does not involve irreversible changes of environment of a nature or scale which would be inimical to fisheries.
With these guide lines established, and making use of the Priority Ranking Values three management zones may be established: (a) area suitable for reservation (Either as a Marine Park, Fisheries Habitat Reserve, Sanctuary or similarly "protected" area); (b) a general management zone in which constraints on conflicting multiple use may be implemented; (c) a development zone in which existing development or potential development in areas of limited ecological or fisheries value provides a community benefit to offset the loss of tidal lands.
SUMMARY
The evaluation systems outlined in this paper are those currently in use by the Queensland Fisheries Service. Direct assessment of fish stocks in not attempted . The assessments have provided a useful basis for estuarine zoning proposals for submission to the legislature of the State. If past history is any indication, as the storage of base-line data increases and the needs of coastal management become more clear, the present evaluation systems will be further modified to provide a more definitive ranking. 
